Decreased viability of nitric oxide synthase double knockout mice.
Nitric oxide acts as an important intracellular messenger in a variety of systems, including reproduction. Previous studies have shown the importance of nitric oxide in embryo development. NO is produced from l-arginine by the enzyme, nitric oxide synthase (NOS), which has three isoforms: endothelial (NOS3), neural (NOS1), and inducible (NOS2). We hypothesize that, because of the importance of NOS in development, at least two NOS isoforms are required in order for normal embryo development to occur. Through the generation of NOS3/NOS2, NOS3/NOS1, and NOS2/NOS1 double knockout mice, we found that while litter size remains unchanged, the expected number of generated double knockout mice varies significantly from what would be predicted by Mendelian genetics. Estrous cycles were similar for both DKO and the wild-type mice, and both groups were deemed fertile by their ability to mate with wild-type (CD-1) mice. Together, these results lead us to conclude that the lack of two NOS isoforms leads to a decreased viability in mice because of a developmental problem in the double knockout embryo.